Objective: The aim of this study was to assess the major dietary patterns of two age cohorts of women, to determine to the extent to which the dietary patterns differ between the cohorts and to assess whether they vary according to sociodemographic and behavioural characteristics and patterns of nutrient intake. Method: Dietary intake was assessed using an 80-item food frequency questionnaire for women aged 50-55 years (n ¼ 10 150; 'middle age') in 2001 and aged 25-30 years (n ¼ 7371; 'young') in 2003, from the Australian Longitudinal Study on Women's Health. Factor analysis using principal component extraction was used to identify dietary patterns, and a pattern score was calculated from the consumption of the food items identified with each dietary pattern. Associations between the dietary pattern scores and sociodemographic and behavioural characteristics and nutrient intakes were investigated using regression analysis. Results: Six dietary patterns were identified and were labelled: cooked vegetables; fruit; Mediterranean-style; processed meat, meat and takeaway; reduced fat dairy; and high-fat and sugar foods. Regression analysis revealed that healthier dietary patterns were significantly associated with other favourable health-related behaviours, higher socioeconomic status and living in urban areas (P-values o0.05). Conclusions: In spite of differences in the level of consumption of individual food items, the similarity in dietary patterns across two generations of women suggests that policies and interventions to improve diet should focus on social and economic factors and general health-related behaviour rather than different age groups.
Introduction
In the last decade, an increasing number of researchers has used dietary patterns to characterize the population's diet (Hu et al., 1999; Pryer et al., 2001; Mishra et al., 2002; Crozier et al., 2006; Esmaillzadeh and Azadbakht, 2008; Kesse-Guyot et al., 2008) . The dietary patterns approach has been used to examine the relationships between diet and health as it recognizes that foods are consumed in many combinations and that nutrient intakes are often highly correlated, with certain nutrients having interactive and synergistic effects (Kant, 2004) . Also, dietary patterns may be more stable over time than the consumption of individual foods (Mishra et al., 2006; Newby et al., 2006; Borland et al., 2008) . Overall, dietary patterns have been investigated in relation to socioeconomic status, anthropometric indicators, obesity, type II diabetes, cardiovascular diseases and mortality (Schulze and Hu, 2002; Kant, 2004; Harriss et al., 2007; McNaughton et al., 2008) .
A number of approaches can be used to characterize the dietary patterns of populations. These methods are either a posteriori (data driven), such as principal component analysis, factor analysis and cluster analysis, or determined a priori by the researchers, such as dietary indices or dietary scores (Schulze and Hu, 2002; Michels and Schulze, 2005) . Using data from 6125 non-pregnant young women resident in Southampton, UK, Crozier et al. (2006) found that both factor analysis and cluster analysis identified similar dietary patterns. The continuous nature of scores derived from factor analysis was considered an advantage over the discrete number of groups obtained from cluster analysis (Crozier et al., 2006) .
More comprehensive study of women's dietary patterns is warranted for a number of reasons. Previous research from the Australian Longitudinal Study on Women's Health (ALSWH) showed that women are at risk of substantial weight gain in young adulthood (Ball et al., 2004) and in middle age , and that dietary factors are likely to have an important role in this weight gain. In addition, many of the chronic health conditions experienced by women in their middle age and later years, including cardiovascular disease, type II diabetes, osteoporosis and certain cancers, are at least partly attributable to dietary factors (World Health Organization, 2002) and may have their origins earlier in life. Similarly, there are few data on how dietary patterns vary according to key sociodemographic or behavioural factors and, hence, there is a need for evidence to support nutrition programs or policies.
In summary, there is a need for better understanding the variations in women's dietary patterns across the life course and according to sociodemographic characteristics and lifestyle behaviours. Data from a nationally representative sample of women participating in the ALSWH provided an opportunity to investigate the dietary patterns of Australian women at different stages of the life course.
The aims of this paper were to identify the major dietary patterns for two age cohorts of Australian women, and to assess whether these patterns vary according to sociodemographic and behavioural characteristics. Associations with nutrient intakes were also examined to describe the nutrient intake patterns associated with each of the identified dietary patterns.
Materials and methods

Study population
The ALSWH is a national longitudinal study of factors affecting the health and well-being of three cohorts of women aged 18-23 years (young), 45-50 years (middle age) and 70-75 years (older) at the time of the initial surveys in 1996. Participants were selected randomly from all over Australia, using the national Medicare health insurance database (which includes all permanent residents of Australia), with deliberate overrepresentation of women living in rural and remote areas. Further details of the recruitment methods and response have been described elsewhere (Lee et al., 2005) . The study collects self-reported data using mailed surveys at 2-to 3-year intervals, from women living in all States and Territories of Australia. The surveys include questions about: health conditions, symptoms and diagnoses; use of health services; healthrelated quality of life; social circumstances including work and time use; demographic factors; and health behaviours. Dietary data were collected at Survey 3 (S3) of the young (2003) and middle age cohorts (2001) . Complete details of each survey are provided on the study website (http://www. alswh.org.au). Informed consent was obtained from all participants at each survey, with ethical clearance obtained from the University of Newcastle and the University of Queensland.
Participants
At Survey 1 (S1), in 1996, a total of 14 247 young women and 13 715 middle age women responded to the mailed surveys. The young cohort was surveyed for the third time in 2003, and the middle age cohort in 2001. The responses for S3 for those who provided complete food frequency questionnaire (FFQ) data were 65% (9076 for young women) and 80% (10 626 for the middle age women) of those women who had consented at S1 to further contact and had not subsequently died. The non-respondents consisted of those who did not return Survey 3 (young: 33%; middle age: 14%) and those who actively declined to participate (young: 1%; middle age: 1%). Data from women who were pregnant in the past year (young: 1615) were excluded. Women with incomplete data and those with implausible energy intake data (416 800 kJ/ day or o2100 kJ/day) (Willett, 1998) were excluded (young: 108; middle age: 1044), leaving data from 7371 young and 10 150 middle age respondents, respectively.
Dietary intake
Diet was assessed using an FFQ developed for use with Australian adults (Ireland et al., 1994; Hodge et al., 2000) . Participants were asked to report their usual frequency of consumption of 80 food and beverage items over the previous 12 months, with 10 frequency response options ranging from 'Never' to '3 or more times per day'. The FFQ also included 10 short questions regarding the amount of milk, sugar, eggs, bread and cheese consumed each week and questions about the type of milk, cheese, bread and fat spreads used. The FFQ contained questions and photographs of meals with different portion sizes; these were used to modify sex-specific portion sizes required for the calculation of nutrient intakes. Nutrient intakes were calculated using Australian food composition data (National Food Authority, 1995) . The FFQ was previously validated for 63 women of childbearing age against 7-day food diaries and was found to be useful for the assessment of usual intake. Energy-adjusted correlation coefficients for nutrient intakes ranged from 0.28 (vitamin A) to 0.78 (carbohydrate) (Hodge et al., 2000) .
Covariates
Region or area of residence was categorized based on an index of distance to the nearest urban centre as: urban (capital city or other metropolitan centres); large rural centre; small rural centre; or other rural or remote areas (Australian Institute of Health and Welfare, 2004) . Education was categorized as: less than year 10 or equivalent (schooling to age 15/16 years); year 12/equivalent (schooling to age 17/18 years); trade/certificate; or University degree. Occupation was categorized using the Australian Standard Classification of Occupations (Australian Bureau of Statistics, 1997) . Marital status was classified as: married (legal or de facto); separated, divorced or widowed; or never married. Physical activity scores were derived from self-reported frequency and intensity of leisure-time physical activity. These questions were modified from those developed for monitoring and evaluation of the national Active Australia campaign (Armstrong et al., 2000) . Physical activity was categorized as: sedentary; low; moderate; or high. Selfreported height and weight were used to compute body mass index (BMI ¼ weight in kilograms/height in metres (World Health Organization, 2000) . Cigarette smoking status was defined as: never smoked; ex-smoker; smoker (less than 10 cigarettes per day); smoker (10-19 cigarettes per day); or smoker (X20 cigarettes per day). Alcohol consumption was classified according to NHMRC classifications as: low-risk drinker (14 drinks or less per week); non-drinker; risky drinker (15-28 drinks per week); or high-risk drinker (428 drinks per week) (National Health and Medical Research Council, 2001 ).
Statistical analysis
All items on the FFQ were converted to daily equivalent frequencies for analyses, and a small number of food items were combined due to low consumption or similar forms for the same foods. A total of 85 food items were used for dietary pattern analysis. Dietary patterns were determined by factor analysis using the method of principal components extraction and varimax rotation. The number of dietary patterns identified was based on eigenvalues 41.25, identification of a break point in the scree plot and interpretability (Kline, 1994) . Items were considered to load highly on a factor if they had a factor loading |X0.30| with that factor (Kline, 1994) . Inter-item reliability for each factor was assessed by Cronbach's a-coefficients (Kline, 1994) . Dietary pattern analysis was conducted separately for young and middle age women, and the dietary patterns identified were similar in relation to the number of factors identified and the foods that loaded highly. Therefore, data from the two cohorts were combined for the analysis reported here.
Dietary pattern scores were calculated using the frequency of consumption of each of the food items and the weightings determined by the factor analysis using all food items. Multivariable linear regression models were used to investigate the relationship between each dietary pattern and the main exposures of interest, namely: age group, sociodemographic and behavioural characteristics.
Nutrient intakes were log-transformed to achieve approximate normality. Associations with nutrient intakes were adjusted for energy intake. Statistical analysis was conducted using SAS Version 9.1 (SAS Institute, 1999), and differences with P-values o0.05 were considered to be statistically significant.
Results
Dietary patterns
Six dietary patterns were identified among the women. Patterns identified were labelled 'cooked vegetables', 'fruit', 'Mediterranean-style', 'processed meat, meat and takeaway', 'reduced fat dairy' and 'high-fat and sugar foods' ( Table 1) . The middle age cohort had higher scores on the cooked vegetables, fruit, Mediterranean-style, reduced fat dairy, and high-fat and sugar food patterns and with lower scores on the processed meat, meat and takeaway pattern (Table 2) . Living in rural and regional areas was associated with higher dietary pattern scores for the cooked vegetables, processed meat, meat and takeaway, and high-fat and sugar food patterns and lower scores on the fruit and Mediterraneanstyle patterns. Higher education levels were associated with lower scores on the cooked vegetables and processed meat, meat and takeaway patterns, and higher scores on the fruit, Mediterranean-style, reduced fat dairy and high-fat and sugar food patterns. Being unemployed was associated with higher scores on the cooked vegetables and processed meat, meat and takeaway, and high-fat and sugar food patterns, and with lower scores on the Mediterranean-style pattern than managers or professionals. Not being married was associated with higher scores on the fruit pattern and lower scores on the cooked vegetables, and processed meat, meat and takeaway patterns.
Higher physical activity levels were associated with higher scores on the cooked vegetables, fruit, Mediterranean-style, and reduced fat dairy patterns and with lower scores on the processed meat, meat and takeaway patterns. Compared with healthy weight participants, overweight and obese participants had higher scores on the cooked vegetables, processed meat, meat and takeaway, and reduced fat dairy patterns and lower scores on the Mediterranean-style and high-fat and sugar food patterns. Smoking was associated with higher scores on the processed meat, meat and takeaway and lower scores on the reduced fat dairy, high-fat and sugar foods and fruit (moderate to heavy smokers only) patterns. Participants classified as having risky alcohol drinking behaviours had higher scores on the Mediterranean-style and processed meat, meat and takeaway patterns and lower scores on the cooked vegetables, fruit, reduced fat dairy (high-risk drinker only), and high-fat and sugar food patterns than the low-risk drinkers.
Regression coefficients (per s.d. unit) in food pattern scores by each nutrient are shown in Table 3 . There were statistically significant associations between the dietary patterns and a number of key nutrients indicative of the key foods correlated with the dietary pattern. The cooked vegetables pattern was directly correlated with folate, potassium and b-carotene. The strongest association with vitamin C was shown for the fruit pattern, and with energy intake from protein was for the processed meat, meat and takeaway pattern, whereas the strongest association with calcium intake was for the reduced fat dairy pattern.
Discussion
We identified six dietary patterns among the two cohorts of women and showed associations with a range of sociodemographic and behavioural factors that indicated a clustering of related lifestyle factors. Although the dietary patterns identified were similar across the two age groups, we observed differences in the level of consumption of individual food groups, with the middle age cohort having higher scores on cooked vegetables, fruit, reduced fat dairy and high-fat and sugar food patterns and with lower scores on the Mediterranean-style and processed meat, meat and takeaway patterns. This suggests that the middle age cohort have some healthier dietary practices than the young-age cohort. Longitudinal follow-up of the dietary habits of these cohorts is required to determine if these differences are cohort effects or reflect different eating patterns associated with particular life stages.
Comparisons with other studies are limited, as only a few studies have investigated dietary patterns separately for women. Previous analyses have also shown that dietary patterns scores vary with age (van Dam et al., 2003; Park et al., 2005; Duffey and Popkin, 2006) ; however, most work is cross-sectional. Despite this, the patterns we identified were similar to some previously described. For women aged (Schulze et al., 2001; Mishra et al., 2002 Mishra et al., , 2006 van Dam et al., 2003) . For example, we found that higher scores for food patterns characterized by healthier food items (for example, fruit, Mediterranean-style and reduced fat dairy patterns) were associated with higher education, whereas high consumption of the processed meat, meat and takeaway patterns was associated with lower education. Also consistent with other studies (Schuit et al., 2002) , we found that several of the dietary patterns were associated with other health behaviours, suggestive of a clustering of healthy or unhealthy behaviours. For example, smoking was directly associated with the processed meat, meat and takeaway patterns and inversely associated with the Mediterraneanstyle pattern. Similarly, high physical activity levels were associated with lower scores on the processed meat, meat and takeaway patterns and with higher scores on the fruit, Mediterranean-style and reduced fat dairy patterns. The Mediterranean-style pattern included consumption of red wine and was also associated with more risky alcohol intake behaviours. The Mediterranean-style pattern was characterized by a range of foods that are considered healthy (for example, vegetables, legumes, pasta and rice). There is other evidence that higher socioeconomic position is associated with both higher alcohol consumption and healthier eating habits Hart et al., 2009; Mashta, 2009 ). In addition, this dietary pattern was similar to the Mediterranean-like patterns identified for Dutch women, which were also correlated with higher alcohol intake, particularly of wine (Waijers et al., 2006) .
Higher BMI was associated with higher scores on the processed meat, meat and takeaway patterns and with lower scores on the Mediterranean-style pattern. Our results are consistent with findings that a pattern of refined foods (van Dam et al., 2003) and a Western pattern were directly associated with BMI (Fung et al., 2003; van Dam et al., 2003; Schulze et al., 2006) . However, we also observed that higher BMI was associated with higher scores on the reduced fat dairy pattern and with lower scores on the high-fat and sugar food patterns. Previous cross-sectional studies investigating dietary patterns derived from factor and cluster analysis have often shown mixed results in relation to associations between food patterns and overweight and obesity (Togo et al., 2001) . These associations may be related to the cross-sectional study design and reverse causality (that is, overweight women adopt a healthier diet to lose or manage their weight) or dietary under-reporting among those with a higher BMI (Heitmann and Lissner, 1995; Rennie et al., 2005; Rodriguez and Moreno, 2006) . Dietary under-reporting has been shown in some studies to be particularly associated with some types of foods, such high-fat foods and snack foods (Livingstone et al., 1990; Heitmann and Lissner, 1995; Heitmann et al., 2000) . A number of methods have been used to assess dietary patterns. No one method of analysis is considered as better than another, and there is little consensus on which approach should be applied for any given purpose (Moeller et al., 2007) . Multivariate statistical methods such as factor analysis and cluster analysis are considered optimal methods for describing population dietary behaviours, as they provide insight into the eating patterns that are practised within the population. Newer methods, such as reduced rank regression, are less appropriate for describing the dietary patterns in the population, and are more appropriate for confirming pathways through which diet acts to influence disease. As factor analysis is a data reduction technique, we retained the majority of food groupings captured by the FFQ in line with previous studies using this FFQ (Hodge et al., 2007) . Retaining the complexity of the dietary intake data before analysis through use of individual food items rather than broad food groups has been shown to be important when investigating relationships between the resulting dietary patterns and disease risk (McCann et al., 2001) .
Strengths of this study include the large nationally representative sample, detailed sociodemographic and behavioural data, and the use of a validated FFQ designed for use with the Australian adult population. We observed expected associations between the dietary patterns and intakes of key nutrients, which provides evidence of their construct validity, suggesting that they might represent a relevant biological exposure, as well as behavioural patterns. A limitation of the FFQ is that it does not capture sugar-sweetened beverages, such as soft drinks, which may be an important determinant of chronic disease risk and may be consumed regularly by young adults (McLennan and Podger, 1998; Schulze et al., 2004; Dhingra et al., 2007) . Another potential limitation is missing data, as they may bias the dietary patterns. Factor analysis uses correlations between the food items consumed to derive dietary patterns, and therefore, unless all non-respondents consumed unusual combinations of foods, missing data are unlikely to be a threat to validity in this large population-based study.
In summary, our study has provided data on the dietary patterns of two large age-related cohorts of Australian women. The similarity in dietary patterns across two generations of women (although there were differences in the levels of consumption of food items) suggests that policies and interventions to improve diet should focus on social and economic factors and general health-related behaviour rather than different age groups. We have shown that particular sociodemographic groups may be at risk of poor diet, and that dietary patterns 'cluster' with other health behaviours. For instance, poor diet, as defined by the consumption of processed meat, meat, and takeaway foods, was associated with living in rural or remote areas of Australia, having lower educational qualifications, and being unemployed. The poor diet was also linked with the following behavioural factors: higher BMI, lower levels of physical activity, smoking and being a high-risk drinker. Our findings suggest that nutrition promotion programmes and policies might focus on these sociodemographic target groups and potentially on improving multiple health behaviours simultaneously.
